Couette and plane Poiseuille flow are demonstrated. Fall of spheres singly and in groups illustrates deformation drag. Axisymmetric Poiseuille flow at the inlet of a tube and development of velocity distribution around an elliptic cylinder are related to variation in the Reynolds number. Check Valves, Cylinders, and Motors, Tel-A-Train, Chattanooga, TN, 1976. (Industrial Pneumatic Technology) Part I: Includes sizing of motors and cylinders, cylinder selection, and replacement. Part II: Tube selection, rod and cylinder sizing, and flow rate. Compressors, Tel-A-Train, Chattanooga, TN, 1994. Shows the various types of compressors and their applications. It covers positive displacement, vane, and oil flooded compressors, as well as piston compressors, and a variety of centrifugal compressors. Tel-A-Train, Chattanooga, TN, 1994. (Industrial hydraulic technology) Discusses the use, construction, and operation of pressure, directional, and flow control valves in a simple hydraulic system. Also issued as a motion picture. Tel-A-Train, Chattanooga, TN, 1994 .
Conservation of

Control of Hydraulic Energy,
Control of Pneumatic Energy,
Concentrates on controlling the pressure in a pneumatic system by explaining why pressure controls are needed, where they should be placed in a system, and how they operate. Includes definitions of control volume and control surface, Reynolds' theorem, particular forms of the control-volume theorem for conservation of mass, Newton's laws of motion and the first and second laws of thermodynamics, and guidelines for control-volume analysis.
Control Volume and Reynolds
Deformation of Continuous Media, John L. Lumley, produced by Educational Services Incorporated, Chicago, IL, Encyclopedia Britannica, 1989. (Fluid mechanics films) Demonstrates deformation [local rotation and distortion (strain)] in a fluid medium (glycerine). The discussion is limited to flows at constant density and, generally, to two-dimensional flow.
Originally issued as a motion picture in 1969. Includes the principle of dimensional homogeneity, Buckingham's Pi Theorem, illustrative applications to drag on a body in a streaming flow, and important dimensionless groups: Reynolds, Froude, Rossby, Mach, and Weber numbers. Tel-A-Train, Chattanooga, TN, 1976 and 1994. (Industrial hydraulic technology) , two cassettes.
Directional Control Valves,
Discusses various types of directional valves and their uses in hydraulic systems.
Also issued as a motion picture. Double Input Mixers [motion picture], U.S. Dept. of the Air Force, Washington, D.C., released by National Audiovisual Center.
Identifies the components of a pentagrid tube, explains the construction used in the mixer, and discusses the two inputs and connections to the elements of the tube. Also treats the operation of the circuit, its adaptability to a receiver, and symptoms of component failure. Includes Prandtl's viscous boundary layer, order-of-magnitude estimates for a flat-plate boundary layer, approximate boundary layer equations, and why flow at infinite Reynolds number is not entirely inviscid. Devices, Sterling Educational Films, New York, NY, 1970. Demonstrates the properties of fluids: density, pressure, viscosity, and velocity. On-site applications of elements for measuring flow are illustrated, as are radio control applications and the blending of fluids.
Flow Control
Also issued as a motion picture. Flow Control Valves, Silencers, and Quick Exhausts, Tel-A-Train, Chattanooga, TN, 1994. (Industrial Hydraulic Technology) Operation of several types of control valves and circuit applications, including lunge control, meter-in and meter-out circuits, quick exhaust systems, and mufflers. Overview of hydraulics and pneumatics, from the steam engine to the space shuttle.
Flow
Fluids and Electrolytes, Robert J. Brady Co., Bowie, MD, 1981. Identifies the principles related to fluid and electrolytes within the human body and applies these principles to the clinical situation. The role of boundary-layer separation in producing longitudinal and lateral components of force on a moving body is explained. Also demonstrated are distribution of pressure around typical body profiles and its relation to the resulting drag, the variation of drag with body form, and pertinent aspects of the flow pattern. Illustrates the causes and behaviors of boundary layers, how they respond to pressure gradient, and the differences in laminar and turbulent layers.
Originally issued as a motion picture in 1969. Includes thermodynamics and the head loss; wall friction stress; friction coefficient; pumping power; incompressible flow in long pipes; Poiseuille and PrandtlNikuradse formulas; roughness effects; the Moody diagram; adiabatic flow of a compressible, perfect gas in long pipes; head losses for pipeline components; and diffusers. Shows what makes an airplane get off the ground and stay aloft. Combines animation and live sequences to explain basic aerodynamics. Describes forces of lift, weight, thrust, and drag in relation to flight.
Also issued as a motion picture. Hydraulic Actuators, Tel-A-Train, Chattanooga, TN, 1994. (Industrial hydraulic technology) An introduction to the fundamental characteristics and operation of hydraulic cylinders and motors.
Also issued as a motion picture. The Hydraulic Jump [motion picture], NCFMF, Chicago, IL, Encyclopedia Britannica, 1969. Demonstrates the phenomenon of the hydraulic jump which occurs when water flowing rapidly in an open channel is retarded by an obstruction or change in the channel slope. Hydraulic Motors, Tel-A-Train, Chattanooga, TN, 1994. (Industrial hydraulic technology) Demonstrates the construction, application, and operational characteristics of a wide variety of vane, gear, and piston motors.
Also issued as a motion picture. Hydraulic Pumps, Tel-A-Train, Chattanooga, TN, 1994. (Industrial hydraulic technology) Operation of vane pumps, internal and external gear pumps and piston pumps, and how to determine pump efficiency. Tel-A-Train, Chattanooga, TN, 1994. (Industrial hydraulic technology) Discusses the application of liquids in the transmission of force and the conversion of hydraulic pressure to mechanical force. Examines the effects of heat, friction, and changing direction of fluid flow in force transmission. Illustrates the use of hydraulic cylinders, intensifiers, accumulators, and pumps.
Hydraulic Transmission of Force and Energy,
Also issued as a motion picture. Hydrostatics, M.I.T. Center for Advanced Engineering Study, Cambridge, MA, © 1985. (Fluid dynamics, lecture 2) (M.l.T. video course)
Includes the scalar pressure field required for hydrostatic equilibrium with a body force, pressure distributions for incompressible and compressible fluids in the earth's gravity field and in the centrifugal field of a rotating fluid mass, and shapes of isobaric and isochoric surfaces. Includes small Reynolds number as the inertia-free criterion; differential equations for the velocity, pressure, and vorticity fields; kinematic reversibility; similarity conditions and scaling laws; contrast between flows respectively dominated by inertia and by viscosity; Pitot tube at low Reynolds number; flow through porous media; and streaming flows past bodies. Introduces the scope and applications of fluid dynamics; the underlying physical principles; concepts of the continuous media, continuum properties, and continuum fields; categories of forces; stress at a point; the stress tensor; and the hydrostatic state of stress. Includes lift on an airfoil in a two-dimensional cascade, Blasius' theorem for the forces on a body in a streaming flow, virtual mass due to acceleration, Joukowsky law of lift, the Magnus effect, d' Alembert's paradox, shape of a subsonic airfoil, the Kutta condition, sta1ting vortex, methods of airfoil design, the Joukowsky transformation, thin-airfoil theory, boundary-layer control for high lift, and induced drag for wings of finite span. Liquid Helium II, The Supeifiuid [motion picture], Michigan State University, East Lansing, Ml, 1963 .
Records a transfer of liquid helium at 4.2 degrees Kelvin and describes the properties of helium I briefly. The liquid is then cooled by evaporation to the lambda point, demonstrating the transition to helium II. The viscosity paradox is proved by superleak and by the rotating cylinder method. The two-fluid model is discussed. The fountain effect is shown in two experiments, proving the zero entropy of the superftuid. Demonstrates the Rolin creeping film and second sound by the pulse technique. Demonstrates liquid pressure by using a transparent plastic container with thin rubber walls which is immersed in water and rotated. Shows that the greatest pressure is exerted on the lowest wall. Illustrates buoyancy by showing that an object which is lighter than water will not necessarily float in a tank of water unless there is water between the object and the tank. Describes and discusses characteristics of the motion of fluids using a variety of models and demonstrates how, in low Reynolds number flows, a rough estimate is provided by the Reynolds number scale of the relative importance of inertia and viscosity.
Liquid Pressure and Buoyancy
Longitudinal Wave Formation
Originally issued as a motion picture in 1966. Describes and illustrates interactions between electromagnetic and velocity fields which are central to magnetohydrodynamics; discusses changes in pressure fields due to irrotational JXB forces, changes of vorticity by rotational JXB forces, induced currents and time constants for their decay, and Hartmann, boundary layers, and Alfven waves.
Originally issued as a motion picture in 1966.
Mechanical Waves, Barr Films, director and writer, Roy Casden, Pasadena, CA, Barr Films, 1983. Uses laboratory experiments and real life examples to explain the properties of mechanical waves which are defined as waves that require a material medium, such as air or water, to pass through. Also explores wave amplitude, frequency, wavelength, velocity, pulse, bore, periodic waves, standing waves, and the Doppler effect. Includes Mach number as an index of compressibility effects, nozzle shape required to accelerate fluid at subsonic and supersonic speed, differential equations for isentropic flow of a perfect gas, types of integral curves, choking, continuous passage from subsonic to supersonic flow, the normal shock wave in a perfect gas, and the supersonic pitot tube. Fluid pressure results from the freedom of molecular motion in fluids. Animation, models, and underwater photography show that pressure in a fluid is related to depth and density, and that this pressure acts in all directions, explaining buoyancy and Archimedes' principle. Pascal's law as applied to closed systems is illustrated in terms of both transmission of forces and multiplication of forces. Principles of Lubrication, Antony Barrier Productions, Ltd., Chicago, IL, International Film Bureau, 1978.
Operation at the Suction Side of a Pump
Demonstrates two simple laws of friction which come into play when two solid surfaces come into contact without a fluid interposed. Discusses ways that friction and wear can be reduced, viscosity of lubricants, and modes of lubrication. Gives special attention to boundary lubrication.
First released in England in 1975. Also issued as a motion picture.
Principles of Lubrication, U.S. Office of Education, made by Graphic Films, Washington, D.C., distributed by National Audiovisual Center, 1979. (Engineering series) Discusses the need for lubrication, properties of lubricants, action of lubricants, viscosity of lubricants, and conditions that determine proper viscosity.
Originally issued as a motion picture in 1945. Includes fully-developed Poiseuille flow in a long, straight tube of circular cross section, unsteady motion of a plate in its own plane, order-of-magnitude analysis for impulsive start of the plate, exact solution for impulsive start, diffusion of vorticity, application to growth of steady boundary layer at leading edge of a plate, sinusoidal motion of the plate, and the Womersley solution for oscillatory flow in a circular tube. Includes inertia-free flow in a duct of small taper, quasi-Poiseuille flow, hydrodynamic lubrication, linear wedge bearing, and journal bearing.
Quasi-Parallel Viscous
Rarefied Gas Dynamics, produced by Education Development Center under the direction of the NCFMF, Chicago, IL, Encyclopaedia Britannica, 1988. Shows the evolution of flow fields as density is varied from continuum levels to the rarefied levels of free-molecule flow. Demonstrates the interaction of freemolecular flows with solid surfaces and portrays the role of the molecular meanfree-path. Reservoirs, Coolers and Filters, Tel-A-Train, Chattanooga, TN, 1994. (Industrial hydraulic technology) Discusses maintenance of hydraulic systems, including differences between nominal and absolute ratings and effects of excessive heat, contamination, and entrained air.
Reverse Osmosis [motion picture], Kinescope, Berkeley, CA, available from University of California, Extension Media Center, 1970. Examines reverse osmosis as an i~conomical and efficient water purifying system. Discusses osmotic principles and techniques and present and future applications. Demonstrates the use, testing, and treatment of water base drilling fluids, and the role they play in the prevention of blowouts.
The Riemann Problem for Fluid Flow of Real
Rotating Flows, Dave Fultz, produced by Education Development Center, Chicago, IL, Encyclopaedia Britannica, 1989. (Fluid mechanics films) Illustrates the phenomena associated with rotation of homogeneous fluids, including horizontal trajectories in surface gravity waves, low and high-Rossbynumber flows around spheres, Taylor walls, normal modes of inertia oscillation, and Rossby waves in a cylindrical annulus.
Originally issued as a motion picture in 1970. Bull spermatozoa are seen swimming in a manner resembling that of fish, but the mechanism is not the same, because the spermatozoa cannot impart rearward momentum to the fluid. One form of propulsion by which microscopic organisms swim is illustrated by experiments with cylindrical rods falling in syrup at different orientations, and with a mechanical swimming model. Taylor Includes Reynolds stress; turbulence models; the closure problem; "turbulent viscosity"; length and velocity scales of turbulence; mixing-length formulation; boundary layer structure; velocity distributions in the laminar sub-layer, wall region, wake region, and overlap region; Spalding's Law of the Wall; Coles' Law of the Wake; equilibrium profiles; and fully-developed turbulent pipe flow. Underwater Sound-Basic Principles [motion picture], U.S. Navy Dept., Washington, D. C., released by National Audiovisual Center, 1969.
Illustrates the basic principles of the behavior of sound under water. Shows the effects of absorption, scattering, bottom loss, and sound refraction on sound transmissions in the sea.
Valves, Tel-A-Train, Chattanooga, TN, 1994.
The advantages, disadvantages, and applications for many different types of valves are discussed, including ball, butterfly, needle, globe and plug. Terms such as pressure drop and water hammer are explained. The differences in viscosity of various liquids and the causes of these differences are demonstrated.
Vorticity, Ascher H. Shapiro, produced by Educational Services Incorporated, Chicago, IL, Encyclopaedia Britannica, 1988.
Illustrates, using simple laboratory experiments, the concepts of vorticity and vortex motion.
Issued as a motion picture in 1961. Includes the physics of wave propagation; analysis of one-dimensional propagation of compressibility waves, long gravity waves, and area waves in a compliant tube; the linearized wave equation and its solution; and physical interpretation of the mathematical solution.
